To determine the efficacy and specificity of each MO in suppressing translation of its respective target gene, we synthesized plasmid expression constructs containing a fragment of each target gene's open reading frame, including a MO target region, fused in frame to a reporter gene (EGFP) as previously described (1). Complementary DNA (cDNA) encoding the Igf2a fragment (Δ2a) was generated by RT-PCR using the primer pair Δ2a-F1/Δ2a-R1; cDNA encoding the Igf2b (Δ2b) fragment was generated by RT-PCR using the primer pair Δ2b-F1/Δ2b-R1. The cDNA products were subcloned into pCRII-TOPO, then ligated into pEGFP-N1 (Clontech Inc., Palo Alto, CA) following EcoRI/BamHI digestion. The pΔ2a:EGFP construct encoded a 296-residue (33 kDa) fusion protein (Δ2a:GFP); the pΔ2b:EGFP construct encoded a 269-residue (30 kDa) fusion protein (Δ2b:GFP). Transcription of each plasmid construct was regulated by a cytomegalovirus (CMV) promoter cassette.
Material and Methods

Efficacy and specificity of morpholino oligonucleotides
To determine the efficacy and specificity of each MO in suppressing translation of its respective target gene, we synthesized plasmid expression constructs containing a fragment of each target gene's open reading frame, including a MO target region, fused in frame to a reporter gene (EGFP) as previously described (1) . Complementary DNA (cDNA) encoding the Igf2a fragment (Δ2a) was generated by RT-PCR using the primer pair Δ2a-F1/Δ2a-R1; cDNA encoding the Igf2b (Δ2b) fragment was generated by RT-PCR using the primer pair Δ2b-F1/Δ2b-R1. The cDNA products were subcloned into pCRII-TOPO, then ligated into pEGFP-N1 (Clontech Inc., Palo Alto, CA) following EcoRI/BamHI digestion. The 
qRT-PCR validation
Primer efficiencies were calculated according to Pfaffl (2001) (3) . Standard curves for odc, igf2a, and igf2b were derived using a series of dilutions (1/2 to 1/8) of first-strand embryo-derived cDNA. The number of cycles (C p ) needed to yield a detectable fluorescent signal at each dilution was plotted against the logarithm of relative concentration, using Smartcycler software. The dilutions yielded a straight line for each product, confirming that C p is an appropriate indicator of target concentration. The calculated efficiencies of odc, igf2a, and igf2b were 2.1, 1.8, and 1.96 respectively.
Results
MOs specifically and effectively suppress target genes
Microinjection of pΔ2a:EGFP yielded embryos with abundant GFP fluorescence, visible by fluorescence microscopy in live embryos (supplementary Fig. 2C) . By Western immunoblot analysis, we detected a single GFP-positive band of ~33 kDa (supplementary Fig. 2F, Lane 1) , which corresponds to 3 the expected size of the Δ2a:EGFP fusion protein (supplementary Fig. 2A) . To confirm the efficacy of antisense MOs in suppressing expression of igf2a, embryos were co-injected with pΔ2a:EGFP and 2aMO1, which targets nucleotides 0-25 (position 0 being the translation start site; supplementary Fig.   2A ). Co-injection of pΔ2a:EGFP and 2aMO1 led to complete suppression of detectable GFP expression in live embryos ( supplementary Fig. 2D) ; an absence of fusion protein expression was confirmed by
Western immunoblot analysis of a random subset of injected embryos (supplementary Fig. 2F , Lane 2).
To confirm MO specificity, sibling embryos were co-injected with pΔ2a:EGFP and a MO targeting igf2b (2bMO1); this yielded embryos with abundant GFP expression (supplementary Fig. 2E, Fig. 2F 
